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INTRODUCTION
For a given hard superconductor the transition boundary between the superconducting and the normal state is known to be a function of many variables. Three primary variables are the temperature, the magnetic field, and the current density. Two additional variables are the orientation of the current relative to the magnetic field and the history of the sample since it became superconducting. In short wire samples which have be·en cooled in zero magnetic field and are held in a fixed orientation with respect to the field 1 a fairly well-defined transition boundary can be deterrnined which depends only upon the temperature, the magnetic field strength, and the amount of current passed through the wire. When the wire from which the sample was taken is wound in a coil, the conditions are apparently the same as for the short-sample measurement.. The coil and sample are both cooled in liquid helium in zero magnetic field and the field generated by the coil is in the same transverse orientation to the current. One would expect to find that transition from the superconducting state occu:rs. at the same value of current passed through the wire. In fact the transition occurs at some much lower ·v-alue of current. Evidently the expected conditions are not realized in the local wire environment in the coiL Perhaps the temperature of the wire has somehow been raised. Perhaps the particular history of the wire during the rise of current and field has resulted in eddy currents that raise the current density to the critical value for low vab- Coil V was made of Nb-57 a/o Ti alloy, 10-mil-diameter wire, and carried a critical current of 6 A. The corresponding sample wire at the generated field carried 13 A (Fig. 6) .
We have applied alternating currents of audio frequency to one of the coils (Coil III) and found very low critical values of alternating current, as shown on Fig. 7 (see Fig. 8 for circuit). The de critical current for this coil was 18 A.
At 60 cps the critical alternating current is 1/5 A, and decreases with increas-" ing frequency. The low critical alternating current is thought to be caused by resistive eddy currents in the wire, which raise the temperature to the transition boundary. This is the heating that has been discussed by Jones and Critical current density for Ta-Ti alloys based on total cross section of the bare wire for 6 -em-long samples at 4.2°K. 
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